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Background/Aims: Quality of life (QoL) is con-
sistently decreased in gastroesophageal reflux disease 
(GERD), but the relationship between QoL and psy-
chological factors in GERD has not yet been clearly 
defined. The present study investigated the relation-
ship between the psychological factors of two sub-
types of GERD and QoL. Methods: A cohort of 769 
participants underwent upper endoscopic evaluation in 
the health-promotion center of St. Paul’s Hospital. The 
severity of GERD symptoms, psychological factors, 
and QoL were analyzed using the Visual Analogue 
Scale, the Hospital Anxiety and Depression Scale, 
and the abbreviated version of the World Health 
Organization Quality of Life instrument, respectively. 
Results: Among the total of 769 participants, 153 
participants were included in the exclusion criteria. 
Erosive reflux disease (ERD) and nonerosive reflux 
disease (NERD) were present in 106 (14%) and 61 
(8%) of the participants, respectively, and 449 (58%) 
acted as controls. In each GERD group, the QoL had 
no correlatioion with the symptom severity. The 
scores for anxiety and depression were highest in the 
NERD group, and QoL scores were lower in both the 
ERD and NERD groups than in the control group. 
Anxiety and depression resulted in QoL scores being 
lower in both the ERD and NERD groups than in the 
nonanxiety and nondepressed groups, respectively. 
Conclusions: This study provides evidence that the 
QoL associated with the ERD and NERD subtypes 
may be more related to psychological factors than to 
symptom severity. (Gut and Liver 2009;3:259-265)
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INTRODUCTION
  Gastroesophageal reflux disease (GERD) is one of the 
most common gastrointestinal disorders encountered by 
primary physicians in the clinical setting. In fact, GERD 
i s  s o  c o m m o n  t h a t  2 0 %  o f  a d u l t s  i n  w e s t e r n  c o u n t r i e s  
complain of typical symptoms including heartburn and 
acid regurgitation at least once a week.
1,2 In Asian coun-
tries, 3-7% of adults complain of GERD symptoms great-
er than once a week
3,4 and the disease prevalence has 
gradually increased.
5 G E R D  s y m p t o m s  c a n  b e  e x p l a i n e d  
by a variety of pathophysiological mechanisms. GERD is 
thought to occur secondary to transient relaxation of the 
lower esophageal sphincter.
6 I n  c a s e s  o f  G E R D  i n  w h i c h  
there is a large drop in pH, the extent of proximal reflux-
ate is high, or acid clearance is delayed, typical symptoms 
of reflux esophagitis present.
7 However, the correlation 
between reflux esophagitis and conscious perception of 
GERD symptoms is very complicated. In some patients, 
esophagitis causes symptoms to such an extent as to low-
er the patient’s quality of life (QoL). In other patients, 
however, no symptoms are present despite the presence 
of reflux esophagitis.
8 The symptomatic presentation of 
GERD is associated with various psychological and py-
schosocial factors, including chronic stress,
9 anxiety or 
emotional instability, and the abnormal reflux of gastric 
acid.
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the physiological symptoms. Anxiety and depression are 
generally two of the most common psychiatric symptoms 
and are associated with chronic diseases such as car-
diovascular diseases and diabetes mellitus. It is widely ac-
knowledged that medical diseases may be associated with 
a high incidence of anxiety and depression.
11 Recent stud-
ies have shown that patients with anxiety or depression 
are at an increased risk of developing reflux symptoms. 
This suggests that anxiety and depression are associated 
with these symptoms.
12 Previous studies have also re-
ported a correlation between psychological factors, psychi-
atric disease, and GERD,
13 but further studies are war-
ranted to elucidate this correlation in more detail.
14 The 
p e rc e p t io n  o f  Q o L  in  p a tie n ts  w it h  G E R D  c a n  b e  a s  lo w 
as with diabetes mellitus or cancer as compared to 
healthy individuals.
15 Reflux symptoms that are present 
greater than once a week are sufficient to lower the pa-
tient’s QoL.
16 In patients with significant reflux symp-
toms, pharmacologic therapies can help improve the 
QoL.
17,18 Until now, few studies have been performed to 
examine the relationship between poor QoL and psycho-
logical factors in patients with GERD. Additionally, there 
are a limited number of studies that examine the correla-
tion differences between QoL and psychological factors 
among the subtypes of GERD: erosive reflux disease 
(ERD) and nonerosive reflux disease (NERD).
  In this study, we decided to evaluate the QoL and se-
verity of anxiety and depression in adults who were 
scheduled to undergo endoscopy for medical check-up. 
We compared these parameters between the GERD pa-
tient group, which consisted of patients with erosive re-
flux disease or non-erosive reflux disease, and the control 
group, which consisted of healthy individuals. In addition, 
we examined whether QoL is significantly correlated with 
degree of symptom severity and psychological factors. 
Furthermore, we also evaluated the above variables based 
on their correlation with different subtypes of GERD.
MATERIALS AND METHODS
1. Subjects
  Of the subjects who underwent endoscopy in the health 
promotion center of Catholic University St. Paul’s 
Hospital between August 2007 and February 2008, those 
who consented to the current questionnaire study were 
included for the analysis. The study was reviewed and ap-
proved by the institutional review board. The subjects 
were given an explanation regarding the aims of the 
study, and the included patients submitted a written in-
formed consent form, filled out a questionnaire for reflux 
symptoms, and also submitted a questionnaire for anxiety 
and depression or for QoL. Exclusion criteria for the 
study included a past history of gastrointestinal surgery, 
peptic ulcer, the concurrent presence of organic diseases 
including cancer, and the presence of abnormal laboratory 
findings (hemoglobin ＜10 g/dL, fasting blood sugar ＞200 
mg/dL or AST or ALT＞100). Patients with ulcer scarring 
were not excluded.
2. Measurements
  In the current study, a questionnaire designed to exam-
ine the patient’s symptoms of gastroesophageal reflux, 
psychological factors, QoL, and sociodemographic data 
was completed by each subject. The subjects were asked 
to respond to questions regarding the weekly frequency of 
symptoms such as (0) none, (1) less than once a month, 
(2) approximately once a month, (3) approximately once 
a week, (4) more than twice a week, and (5) everyday. 
This format is based on a questionnaire originally de-
signed by the Mayo clinic for an epidemiological study, 
which was then adapted for our study.
19,20 To evaluate the 
severity of reflux symptoms, the visual analogue scale 
(VAS, ranging from 0 to 100 mm, 0=no pain, 100=very 
severe pain) was used. A questionnaire regarding anxiety 
and depression used the Korean version of the hospital 
anxiety and depression scale (HADS), which was developed 
by Zigmond et al.
21 and has been previously validated.
22 To 
assess perception of QoL, a questionnaire was administered 
using the The World Health Organization Quality of Life 
Assessment (WHOQOL)-BREF.
23 Following endoscopy, the 
findings were analyzed by two endoscopists. 
  ERD was defined based on the endoscopic findings ac-
cording to the LA classification,
  The minimal changes are not included in ERD sub-
group. The subjects with symptomatic ERD have a heart-
burn or acid regurgitation at least once per week. NERD 
was defined as cases in which symptoms such as heart-
burn or acid regurgitation were present once a week in 
the absence of erosive esophagitis.
3. Statistical analyses
  Group comparisons were performed using an unpaired 
t-test, Mann-Whitney U test, and an analysis of variance 
(ANOVA) test with Tukey’s Honestly Significant Diffe-
rence (HSD) post-hoc test where appropriate. Chi-square 
analyses were conducted to compare categorical variables. 
Pearson or Spearman correlation coefficients were calcu-
lated in order to assess the associations between the two 
continuous variables. Nonparametric methods were ap-
plied when the distribution was skewed or the number in 
a group was below 30. p-value less than 0.05 was defined 
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Table 1. Demographic Characteristics of Subjects
ERD subjects  NERD subjects  Control subjects 
Variables p-value
(n=106) (n=61) (n=449)
Age, mean (SD, years) 51.8 (10.0) 48.2 (9.6) 50.3 (9.1)   0.051
Sex, No. (%) ＜0.0001
Male   66 (62.3)   21 (34.4) 170 (37.9)
BMI, mean (SD, kg/m
2
) 24.9 (3.5) 22.8 (3.3) 23.7 (2.8) ＜0.0001
Smoking, No. (%)   0.002
Never   51 (48.1)   41 (67.2) 310 (69.0)
Past   24 (22.6)    8 (13.1)   65 (14.5)
Current  30  (28.3)  12  (19.7)  73  (16.3)
Missing    1 (0.9)    0 (0.0)    1 (0.2)
Alcohol consumption, No. (%)      0.012
Never   32 (30.2)   23 (37.7) 204 (45.4)
Past    6 (5.7)    5 (8.2)  12 (2.7)
Current   66 (62.3)   32 (52.5) 228 (50.8)
Missing    2 (1.9)    1 (1.6)    5 (1.1)
ERD, erosive reflux disease; NERD, non-erosive gastroesophageal reflux disease; BMI, body mass index; SD, standard deviation.
RESULTS
1. Demographic and clinical characteristics of the 
subjects
    The number of patients who completed the ques-
tionnaire was 769. Of these patients, the number of sub-
jects who were found to have greater than LA classi-
fication A erosive esophagitis was 106. The number of 
subjects who presented with heartburn or acid regur-
gitation greater than once a week in the absence of ero-
sive esophagitis was 61. On endoscopy, there was de-
termined to be 90 patients with peptic ulcers, 14 patients 
who had undergone gastrointestinal surgery, 14 patients 
with gastrointestinal tumors, 12 patients with abnormal 
laboratory findings, and 23 other patients (including 
those who did not completely fill out a questionnaire) 
who were excluded from the study. The healthy control 
group consisted of 449 patients who had no erosive 
esophagitis or typical symptoms. All of the patients in the 
ERD group showed a mild level of esophagitis corre-
sponding to A (86%) or B (14%) based on the LA 
classifications. Only one patient (1%) was classified as C 
based on the LA classifications. The demographic and 
clinical characteristics of the patients are shown in Table 
1. There were significant differences in sex, body mass in-
dex (BMI, kg/m
2), and personal histories of smoking and 
alcohol consumption between the three groups (χ
2=22.5, 
df=2, p<0.0001; F=10.6, p<0.0001; χ
2=16.5, df=4, 
p=0.002;  χ
2=12.9, df=4, p=0.012, respectively). The 
ERD group had higher BMI levels compared to the NERD 
and control groups (p＜0.0001; p=0.0001, respectively). 
Also, a higher proportion of male subjects and current 
smokers and alcohol drinkers made up the ERD group as 
compared to the NERD and control groups. Though the 
differences in age between the three groups was not stat-
istically significant (F=2.99, p=0.051), the NERD group 
was comprised of a lower mean age as compared to the 
ERD group (p=0.041). 
  In the ERD group, asymptomatic and symptomatic sub-
groups contained 83 (78.3%) and 23 (21.7%) patients, 
respectively. The mean level of symptom severity in 
symptomatic ERD subjects was 41 (SD, 28). In the 
NERD group, the mean level of symptom severity was 40 
(SD, 25).
  ANOVA analyses revealed significant group differences 
between the scores of anxiety and the depression subscale 
of the HADS between the three groups (F=22.0, p＜ 
0.0001; F=15.4, p＜0.0001, respectively, Fig. 1A, B). The 
NERD group had higher anxiety scores compared to the 
ERD and control groups (p＜0.0001; p＜0.0001, re-
spectively), however, the higher anxiety scores in the 
ERD group versus the control group was not statistically 
significant (p=0.068). Additionally, significant differences 
between the depression scores of the NERD and ERD 
groups (p=0.022), the ERD and control groups (p= 
0.024), and the NERD and control groups (p＜0.0001), 
respectively (NERD＞ERD＞control).
  The overall QoL scores in the three groups showed sig-
nificant inter-group differences (p＜0.0001; Fig. 1C). Post 
hoc analyses demonstrated that the NERD and ERD 
groups had a lower total QoL score as compared to the 
control group (p＜0.0001; p=0.002, respectively), but 
there was no significant difference observed in the total 
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0.427). 
2. Relationships between psychological factors and 
QoL in the ERD and NERD groups
  The diagnosis of anxiety and depression is defined by a 
total score of eight or above on each subscale of HADS. 
Within the ERD group, anxious ERD patients (n=22, 
72.6±14.9) had lower total QoL scores compared to 
non-anxious ERD subjects (n=84, 84.0±10.7) (Z=−3.62, 
p＜0.0001; Fig. 2A). Also, depressed ERD subjects 
(n=37, 73.3±11.2) demonstrated lower overall QoL 
scores compared to non-depressed ERD patients (n=69, 
86.1±10.8) (Z=−5.18, p＜0.0001; Fig. 2A). However, 
the lower overall QoL scores of symptomatic ERD sub-
jects (n=23, 76.6±12.4) compared to asymptomatic ERD 
subjects (n=83, 83.0±12.2) were not statistically sig-
nificant (Z=−1.91, p=0.056). In symptomatic ERD sub-
jects, the total QoL scores negatively correlate with anxi-
ety and depression subscale scores (ρ=−0.507, p= 
0.014;  ρ=−0.616, p=0.002, respectively), but no corre-
lation was seen with the level of symptom severity 
(p=0.926).
    Within the NERD group, anxious NERD subjects 
(n=27, 74.0±14.1) had lower total QoL scores as com-
pared to non-anxious NERD subjects (n=34, 83.0±11.1) 
(Z=−2.67, p=0.008; Fig. 2B). Depressed ERD subjects 
(n=32, 73.6±12.4) also had lower total QoL scores as 
compared to non-depressed ERD patients (n=29, 
85.0±11.6) (Z=−3.23, p=0.001; Fig. 2B). In all NERD 
subjects, the total QoL score negatively correlated with 
anxiety and depression subscale scores (r=−0.276, 
p=0.031; r=−0.541, p＜0.0001, respectively), but no cor-
relation was evident with the level of symptom severity 
(p=0.504).
DISCUSSION
  In the present study, the degree of anxiety and depres-
sion was higher and perception of QoL was poorer in the 
GERD patient group compared to the control group.
Fig. 1. Differences between scores on the anxiety (A) and depre-
ssion (B) subscales of the HADS and on quality of life (C) of the 
WHOQOL-BREF in the ERD, NERD, and control groups. 
HADS, hospital anxiety and depression scale; WHOQOL-BREF, 
the abbreviated version of World Health Organization Quality of 
Life assessment instrument; ERD, erosive gastroesophageal reflux 
disease; NERD, non-erosive gastroesophageal reflux disease.Oh JH, et al: Relationship between Psychological Factors and QoL in GERD   263
Fig. 2. Differences in the total score of WHOQOL-BREF according to the presence of anxiety or depression in the ERD (A) and 
NERD (B) groups. 
WHOQOL-BREF, the abbreviated version of World Health Organization Quality of Life assessment instrument; ERD, erosive 
gastroesophageal reflux disease; NERD, non-erosive gastroesophageal reflux disease.
  Some patients with GERD do not complain of the typi-
cal symptoms. In a community-based study, one-third of 
patients with erosive esophagitis presented with no 
symptoms. Only one-fourth of patients who presented 
with typical symptoms were found to have erosive 
esophagitis.
24 On a routine medical check-up, only 8% of 
patients with reflux esophagitis complained of symptoms 
more than once a week. Only 14% of patients with typi-
cal symptoms were found to have erosive esophagitis.
25 
Also, in the current study, only 22% of patients with ero-
sive esophagitis presented with symptoms greater than 
o n c e  p e r  w e e k .  A s  d e s c r i b e d  i n  t h i s  s t u d y ,  o n l y  a  s m a l l  
number of subjects actually had erosive esophagitis. There 
was found to be a discord between the patients’ percep-
tion of symptom severity and the level of esophageal mu-
cosal injury seen on endoscopy. This disconnect indicates 
that other factors in addition to the actual disease pathol-
ogy affect the subject’s symptoms. This suggests that 
GERD is associated with the psychological factors as well. 
There is a broad spectrum of GERD clinical presentations, 
and these presentations are caused by subjective reflux 
symptoms as well as a variety of pathophysiological 
states. It has been reported that psychological aspects of 
disease including stress, emotion, and personality may af-
fect the severity of GERD symptoms.
13 Several ex-
planations have been proposed regarding the correlation 
between psychological factors and GERD. The first theory 
is that anxiety and depression are developed secondary to 
the reflux and then they make the reflux symptoms more 
sensitive. The second explanation is that reflux severity is 
greater in patients with psychiatric diseases. This can be 
interpreted as a low threshold for bodily sensation or a 
distorted perception of pain.
14 Therefore, the correlation 
between anxiety, depression, and reflux symptoms cannot 
be explained using a single model because various inter-
actions are involved in this relationship.
12 Despite the ob-
servation that reflux occurs with the same incidence, it 
remains unclear why the symptoms were present in some 
cases but not in others.
8 Therefore, it can be inferred that 
the typical presentation of GERD can be interpreted as 
partially associated with psychological factors in some 
cases (the somatization can be omitted) even when 
esophagitis has been confirmed on endoscopy.
  It has been reported that the likelihood of complaining 
of reflux symptoms increased by 2.8 times in a patient 
group in which anxiety and depression were present. This 
study illustrates the correlation between the anxiety, de-
pression, and reflux symptoms.
12 This study was con-
ducted using a questionnaire in the absence of endoscopy 
in GERD patients, which demonstrated a positive correla-
tion between reflux symptoms and psychological factors. 
In the current study, QoL, anxiety, and depression were 
compared between the GERD group and control group 
using a questionnaire. For subgroup analyses, the GERD 
group was further divided into the ERD subgroup and the 
NERD subgroup. This study demonstrated that the se-
verity of anxiety was higher in the ERD subgroup com-
pared to normal controls, but this difference was not stat-
istically significant. The severity of anxiety and depression 
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subgroup and NERD subgroup as compared to normal 
controls. Additionally, the severity of anxiety and depres-
sion was higher in the NERD subgroup than in the ERD 
subgroup or the control group. Since there were differ-
ences between the degrees of heartburn improvement sec-
ondary to PPI between the NERD and ERD subgroups, 
GERD pathophysiology might also be different between 
the two subgroups.
26 It can therefore be inferred that anx-
iolytics or anti-depressants may be effective for patients 
with NERD who are refractory to PPI. In the current 
study, using a questionnaire from the WHOQOL-BREF, 
QoL was compared between the GERD and control 
groups. As seen in previous studies, QoL was decreased 
in the GERD group compared to controls. A tool for eval-
uating QoL, the WHOQOL consists of six domains in-
cluding the physical domain, psychological domain, levels 
of independence, social relationships, environment do-
main, and spiritual domain. It is therefore a useful tool in 
evaluating the status of the patient’s psychological, social, 
and spiritual health as well as their physical health.
27 The 
WHOQOL contains a lot of useful material but consists 
of a large number of questions (100 questions) and can-
n o t  b e  c o n v e n i e n t l y  u s e d .  A n  a b b r e v i a t e d  f o r m  o f  t h e  
WHOQOL, WHOQOL-BREF, was developed. WHOQOL- 
BREF is composed of 24 questions regarding QoL and is 
a tool for evaluating QoL. This tool has a small number 
of questions and a high level of validity and reliability. 
Since it has a small number of questions and high val-
idity and reliability, this tool can be used as an alter-
native to the longer version.
23 To date, no studies have 
evaluated QoL using WHOQOL-BREF in patients with 
GERD. 
  In addition to anxiety and depression, QoL was also 
negatively correlated with depression irrespective of the 
degree of symptoms or endoscopic findings in patients 
suffering from GERD. This suggests that the anxiety and 
depression affect QoL.
  The limitations of the current study are as follows: 
first, this is a cross-sectional study, and it is insufficient 
for clarifying the correlations between anxiety, depression 
and the QoL. Further studies are warranted to elucidate 
the correlation between psychological factors and GERD. 
However, this study also looked at patients with GERD 
who were subdivided into two groups (the ERD group 
and the NERD group) and the QoL, anxiety and depres-
sion in both groups were compared to those factors in 
the control group. Secondly, the samples disclose the lim-
itations of the study. The current study was conducted 
using patients who received medical check-ups. The ERD 
group showed a male predominance, but the NERD group 
and the control group contained more Females. This 
study should be performed in outpatient settings if these 
results would be correlated with those of outpatient. 
Thirdly, there might be functional heartburn patients who 
cannot be anymore included in the realm of GERD by 
Rome III criteria among NERD patients in our study.
  In conclusion, the severity of anxiety and depression 
was higher and the QoL poorer in patients with GERD as 
compared to normal, healthy people. Particularly in pa-
tients with NERD, the severity of anxiety and depression 
was higher. This may affect the patient’s QoL. The QoL 
in patients with GERD is not proportional to the sub-
jective symptoms but affects the psychological factors in-
cluding anxiety and depression.
ACKNOWLEDGEMENTS
  This study was supported by a grant from the Korean 
Health 21 R&D Project, Ministry of Health and Welfare, 
Republic of Korea (A050047).
REFERENCES
1. Agreus L, Svardsudd K, Talley NJ, Jones MP, Tibblin G. 
Natural history of gastroesophageal reflux disease and 
functional abdominal disorders: a population-based study. 
Am J Gastroenterol 2001;96:2905-2914.
2. Locke GR 3rd, Talley NJ, Fett SL, Zinsmeister AR, Melton 
LJ 3rd. Prevalence and clinical spectrum of gastro-
esophageal reflux: a population-based study in Olmsted 
County, Minnesota. Gastroenterology 1997;112:1448-1456.
3. Wong WM, Lai KC, Lam KF, et al. Prevalence, clinical 
spectrum and health care utilization of gastro-oesophageal 
reflux disease in a Chinese population: a population-based 
study. Aliment Pharmacol Ther 2003;18:595-604.
4. Yang SY, Lee OY, Bak YT, et al. Prevalence of gastro-
esophageal reflux disease symptoms and uninvestigated 
dyspepsia in Korea: a population-based study. Dig Dis Sci 
2008;53:188-193.
5. Goh KL. Changing epidemiology of gastroesophageal reflux 
disease in the Asian-Pacific region: an overview. J 
Gastroenterol Hepatol 2004;19 Suppl 3:S22-25.
6. Dent J, Holloway RH, Toouli J, Dodds WJ. Mechanisms of 
lower oesophageal sphincter incompetence in patients with 
symptomatic gastrooesophageal reflux. Gut 1988;29:1020- 
1028.
7. Bredenoord AJ, Weusten BL, Curvers WL, Timmer R, 
Smout AJ. Determinants of perception of heartburn and 
regurgitation. Gut 2006;55:313-318.
8. Howard PJ, Maher L, Pryde A, Heading RC. Symptomatic 
gastro-oesophageal reflux, abnormal oesophageal acid ex-
posure, and mucosal acid sensitivity are three separate, 
though related, aspects of gastro-oesophageal reflux 
disease. Gut 1991;32:128-132.
9. Naliboff BD, Mayer M, Fass R, et al. The effect of life 
stress on symptoms of heartburn. Psychosom Med 2004; 
66:426-434.
10. Johnston BT, Gunning J, Lewis SA. Health care seeking by Oh JH, et al: Relationship between Psychological Factors and QoL in GERD   265
heartburn sufferers is associated with psychosocial factors. 
Am J Gastroenterol 1996;91:2500-2504.
11. Aina Y, Susman JL. Understanding comorbidity with de-
pression and anxiety disorders. J Am Osteopath Assoc 
2006;106:S9-14.
12. Jansson C, Nordenstedt H, Wallander MA, et al. Severe 
gastro-oesophageal reflux symptoms in relation to anxiety, 
depression and coping in a population-based study. 
Aliment Pharmacol Ther 2007;26:683-691.
13. Kamolz T, Velanovich V. Psychological and emotional as-
pects of gastroesophageal reflux disease. Dis Esophagus 
2002;15:199-203.
14. Avidan B, Sonnenberg A, Giblovich H, Sontag SJ. Reflux 
symptoms are associated with psychiatric disease. Aliment 
Pharmacol Ther 2001;15:1907-1912.
15. Kulig M, Leodolter A, Vieth M, et al. Quality of life in re-
lation to symptoms in patients with gastro-oesophageal re-
flux disease-- an analysis based on the ProGERD initiative. 
Aliment Pharmacol Ther 2003;18:767-776.
16. Ronkainen J, Aro P, Storskrubb T, et al. Gastro-oesopha-
geal reflux symptoms and health-related quality of life in 
the adult general population: the Kalixanda study. Aliment 
Pharmacol Ther 2006;23:1725-1733.
17. Revicki DA, Wood M, Maton PN, Sorensen S. The impact 
of gastroesophageal reflux disease on health-related quality 
of life. Am J Med 1998;104:252-258.
18. Wiklund I, Carlsson J, Vakil N. Gastroesophageal reflux 
symptoms and well-being in a random sample of the gen-
eral population of a Swedish community. Am J Gastroen-
terol 2006;101:18-28.
19. Locke GR, Talley NJ, Weaver AL, Zinsmeister AR. A new 
questionnaire for gastroesophageal reflux disease. Mayo 
Clin Proc 1994;69:539-547.
20. Cho YS, Choi MG, Jeong JJ, et al. Prevalence and clinical 
spectrum of gastroesophageal reflux: a population-based 
study in Asan-si, Korea. Am J Gastroenterol 2005;100: 
747-753.
21. Zigmond AS, Snaith RP. The hospital anxiety and depres-
sion scale. Acta Psychiatr Scand 1983;67:361-370.
22. Oh SM, Min KJ, Park DB. A study on the standardization 
of the hospital anxiety and depression scale for Koreans; a 
comparison of normal, depressed, and anxious groups. J 
Korean Neuropsychiatr Assoc 1999;38:289-296.
23. Development of the World Health Organization 
WHOQOL-BREF quality of life assessment. The WHOQOL 
Group. Psychol Med 1998;28:551-558.
24. Ronkainen J, Aro P, Storskrubb T, et al. High prevalence 
of gastroesophageal reflux symptoms and esophagitis with 
or without symptoms in the general adult Swedish pop-
ulation: a Kalixanda study report. Scand J Gastroenterol 
2005;40:275-285.
25. Kim N, Lee SW, Cho SI, et al. The prevalence of and risk 
factors for erosive oesophagitis and non-erosive reflux dis-
ease: a nationwide multicentre prospective study in Korea. 
Aliment Pharmacol Ther 2008;27:173-185.
26. Barlow WJ, Orlando RC. The pathogenesis of heartburn in 
nonerosive reflux disease: a unifying hypothesis. Gastroen-
terology 2005;128:771-778.
27. The World Health Organization Quality of Life Assessment 
(WHOQOL): development and general psychometric prop-
erties. Soc Sci Med 1998;46:1569-1585.